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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element of a long life having both of merits inherent in 
an organic material and an inorganic material, improved 
in efficiency, having a low operation voltage, and valuable 
for practical use. 

SOLUTION: This element is an organic EL element 
having a hole implantation electrode 2 and an electron 
implantation electrode 3 on a substrate 1, and having an 
organic layer 5 concerned at least in a luminous function 
between the electrodes 2, 3, and has an inorganic 
insulated electron implantation layer 4 in which an oxide 
having 3 eV or less of electron affinity is contained as a 
main component between the electrode 3 and the 
organic layer 5, together with a stabilizing component as 
an additional component. 
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[0 0 5 0] CcDIJ^\ t:^^?. (2-y ^yu-8-^y y 
y^h) r/u^-^7A(iii) -;z-^^y-e>?. (2- 
y 8 -^y y y ^ h) t/i-^:::^!>a(iii) . t*;=^ 

(2, 4-i/y^/u-8-^y y y ^ h) r/i-^ir^A 

(III) -/i -:^^:^y-b*X (2, 4-i^yf^/l--8-:^^ 

yyy^h) t/u^:=^!>a(iii) . t-^^ (4-^^/1 — 
2-y^/u-8-^y y y y h) ryw^-e^A(iii) - 

20 (4-:3i^/U-2-y^/W-8-^y 

vy^h) r/u^-!>A(iii) . t*>^ (2-y^yu-4 
^-y h^v^^^y y y ^ h) r/i-^:=^e^A(iii) -fi-^^ 
^y-\i^7^ i2-y^/u-4-y \-^iy^y ]) y 7 h) 
r/u^ -e^A(iii) , t';^ (5 -i^ry - 2 -y ^/w- 
8-^yyy^h) r/i-^:=^^A(iii) -^-^^^y- 
t';^ (5-->ry ^2-y^/u-8-^y y y ^ h) r 
yu^-r>A(iii) . e>^^ (2-y f^yu- 5- h y :7/^;^- 
py ^/u- 8 -^y y y ^ h) r/l-^ ::^!^A(III) -/2 
-^ary~t'>?. (2 -y ^/U- 5 - K y :7/U:^py ^/l- 

-.30 -8-^yyy^>) x/i- ^ a (iii) mx*h.^.x.h . 

[0 0 5 1 ] C(Oia7i>^(7);^>^ h-^M't L-Cf^v -#^^ 8 
- 1 2 6 0 O-^^^ mm^^G-l 1 0 5 6 9-^) f^fS 
gc(7:>:73i^/urv hyir^^#^^#IS5ji8- 12 9 6 
9#<2^# (^I^IP¥6 - 1 1 4 4 5 6-^) dieScCO^ 

[0 0 5 2] ^7feiifim^,«iill®^«:Jafct^(DT-fcoT 

^J:<. rooJi^^c^m-^Ji h yx (8-^yyy^h) 

[0 0 5 3] ^tz. m^m^-^. i^^^fC)6CT. d^/^<^ 

0. 0 1'-2 0wt%. ^^t^lliO. l'-15wt%^ 
[0 0 5 4] ig'&jgX'f^. =¥-vyrcO/^:ye>^i/e^/N' 
50 mcom^<D^-YVrm7<i^^^^^{:^< <fj:^ti 



n 

■ [0 0 5 5] u^m^^m^^ibti^yt^-^i-^Am^^^t^ 
[0 0 5 6] m^^iA^ill'l^t^'fb'g^^^ ur f^. :3ry y 

h) T/L-^^^^l^A (Al q3 ) 

[0 0 5 7] :^'-/\^&?M^Mm<Di\:.'^mt LXti. 5^ 

[0 0 5 8] ^(Dm^<Dm^^\'t. ^jth^th(D^-r^)r 
^m<Dmmvci)'-. 1/9 9-9 9/1. ^h\^m--^v.< 

*i 10/90 — 9 -0/1.0. m^iU-^ b.< 2. 0 / 8 .0- 30 

-8 0/2 oUS.tt^^Xo\^-r^:Ltf)m'^ UV>o 

[0 0 5 9] ^fc- ^-g-gt^^-^fi.- 55^^^ii-;stc^=e^ 

^ff^L>l/\ ^^*:&^l::fil-8 5nm^-r6::^;i^W^U 
<. $ f^t-fiS — 6 Onm. ^mfi 5 ~ 5 0 nm ^ "T^ w ^ 

[0 0 6 0] ^fc. m^m(Dm^^'^^t\^x\t.^ m^^^ 

x-h^xi^x\^\ %%mk^. -mmut. ^mik^mn 
x^-7-^>'^-r^:Lt\^x^ . ^%m^m'^(om^\^ 
[00 6 1] ^fc. :^^-/i^mAmm^it^^a. mk. 

f^. i^mm 63-295695 2-19 

1 6 9 4 ItM^ 3-7 9 2 it#^¥ 5 - 

2 3 4 6 8 l-^^$a. #M^5-2 3 9 4 5 5 50 
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5-299174 7- 1 2 6 2 2 

5-^<k^$&. it^^¥7- 1 2 6 2 2 G-^^Am. ^m^S- 
1 0 0 1 7 2 EP0650955A1 ^lilfE® 

;^thx\^^^^m^mit'^^^m\^^^ :i t^'-x^ 
r^>^?'c^i/>Lhy:7 3i-/uv?r^>^: tpd) . 

[0 0 6 2] ie^^^t^i£^^-c^^t^;^^6m^^ill/i^wf^. 
hy;^ (8~^yyy^h) r/i-^-!>A (Aiq3) 
^(0 8":3e-y y y-/u^fcfi^(?5K^f*:^iai5i:T-^-r^ 

-<y u-^-^^f*:, eyv^vK^^*:. ey^v^^- 

^^(Dmi^w^ma. mm. ti^^mxi-xf£\^^f)-. m^(Dm 
)&^com(o0kmcx^m^^xhx^\ 
[0 0 6 3] yi-s-j\^^Ammm. mytm^xn^mun 
(Dmi^Wimm(r)mmcn. ^n^mm^m0,x^^^t 

[0 0 6 4] *^^«r(7?^iit^fl#{wPS^$tt/cev^;65^ 1 
0 ~'^Pa^r(DM^S. t mmm&it O . O l - l nm/ 
sec aa[^-r6C^;5W^bV\ ^fc. 

[0 0 6 5] 

^m^A^fz^^^'-v^mm\^mLm%m\^x^mm-r^ 
[0 0 6 6] ^^(T^^r^s/i^m^^c^^^ii^R^c 

r. He. N2 ^<o^^^:^:^m^mi^\^^\ ^/c. r 
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<Dm±:^:^(07K^^^mn. 1 0 Oppm ^T. X^Bi^ 
U< (11 Oppra UT. #lw(llppm JEATT-^^r 

0. lppm^ST-fo5„ 

[0 0 6 7] m±^(DUntl.Xi±. *f^b<fl¥tgt^ 

[0 0 6 8] itihsn. :^^—^—^m^^x^^^mm 

LXtl. Wit^-X. i/y;^t*-X. ;^^>^t'-X. ;^ 

i^-^ \^x(Dmm\^^^(D/j:\^^h(ox^tii^m^<Dmv^ 

8^x111 r.c^ J: 5 ?'^it^(^t>(?:>fi. ^Sio 

o^m ^TgST'^6^^;6W^U<. -^coTPSti4#lc 

[0 0 6 9] /c^^B, ^ihtst;i[lflgi5>^?l^^b;^c#^l;ifl. 

[0 0 7 0] x-^-i^-^fl. ^i?>^tihffl^^^jq^t::^irA 

4'^:l*5^t6;=^-<-i^-o^*S^i. ^ff^L<*io. oi 
— sowtro. J: 'iJ^ff^ u< no. i — swtyoT-fe^o 

[0 0 7 1 ] g&*^J^ urn. ^^UAcS*5^S^5i^ 

[0 0 7 2] ;*:^P^^C4BV^r. *j*E L«it*^Ji^^-r 40 

t\ J^rs^tSfc t X.n. Si. GaAs. ZnSe. Z 
nS. GaP. I n P/cf^'^Jif^fetf ^;n.> ^7tCtt^(7:)^ 

Mo.AKPt. Ir.Au. P d ^^ct <Jf ^ V ^ 6 
[0 0 7 3] :^^mm^^. ¥®±l-#^M-^ 50 
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[0 0 7 4] S1SI;ife:7 ^ /u^ -^^^*14!^W^^^tf 

h^\^^imm#^^Mm^m\^^xm^&^==^> 

[0 0 7 5] fe:7^/u>57-Mlwn. ^gSv='-Y:=^:7^L-^^ 
xm^htiX\^^^:^9'-:7 ^ /u^—^m\^^tii^Bi\^^^^. 
^mEL m^<Dm^'r^^\^'^io^X::^ ^ - :7 ^ /u^ - 

[00 7 6] ^ ^c. EL m^W^Sf^mTfe^m® ^^^^Pi^ll5i 

[0 0 7 7] ^tz. mmi^^mm(Dx 5 

I ^X;S7 ^ — :7 ^ /v^ " coft :b <9 t:i LX t> B:^/ \ 
- [0 0 7 8] :^^^^:7>r/i-^"^n. 

x% m^^<D^mm^noh(Dx^^-^*K mf^ti^x 

[0 0 7 9] '^^unn. m:^m:in'^^m^u^^m 
tr-m^\^\^\ mm^i't. u—f-^m^^t^r^mi.x:^ 

[0 0.8 0l-/<<f .>::^^-n. S:4=;&tii;i**/^m^-U^^.vv -_ 

i\ ^fc. ^ffi±t;i^-/i-^iAmffii:^-r^*^«XJi^^ 
^Vt^^^g-. 4^— /UiiAmffi (I TO. IZO) (^^fli 

[0 0 8 1] T^^HJl^Mn. ^^WJleftT^^PiiiUi^^J^ ^9 

[0 0 8 21 ^^m<7)mmBi.mi^n. iim. mmmm 
m. y</\-:^mmm<DBhmi't\.xm\^^hti^^^^K 
igitj^-r^r ^^x^^o mnmjEi^. mn. 2-30 

V SS^^tt^o 

[0 0 8 3] 

<mmmi >:^y:^mmt i.x^-=^:y^f±mm^u^ 1 
0 5 ^mwL^^mm^m\^^x7.^ ^^m^x^fz.^ 

[00 8 4] C 

(cg^UX. «P^^^ 1 X 1 O-'^Pa^T^X^^iELfCo 



(9) 
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[0 0 8 5] ^^{w. nf^^i^oit^^. :^y<iy^mm 

^-^^y h\^. mit:^ V (K20 : m^m, 

^ti2. OeV) d^UXS&^fbv-y (S i O2 ) ^5 

-g-b. J^MU-— h Inm/min . fbf^ffi;^ 0. 5 Pa. 10 
5W/cm2 t LfCo 
[0 0 8 6] ^^EE^i^oj^c^^. N, N, N* , - 
X h^^;^ (m- t'77^-/l.) -1, 1' -t*:7^:=i/U 

-4, 4' -v^r^^^ (TPD) hV^ (8-^y 

]) yy h) T/l^^— t>A (A 1 q3 ) /^yU'>'^ 

±:«s:(O^^5SS0. 2 nm/sec<^ 4 0 nm(0^^ t:i 

mm\^. mitmt Vt^o TPD : a l = l : l (B 

ait) . :L(r)m^m\^nvx/\^y'\^i^^o. 5moi%K 

[0 0 8 7] g^l/>T% TPD^^*aS 20 

0. lx\m/secX*2 0 nmOOj? ^ tC^* LT^Js— /W^fei^ii 
^Ji^J*L. Tjfy ^z^^'zu^'^^^^igSO. Inm/secX- 
1 0nm(DJ?$i;i3^*Ur7^-/W^Aii^?f^^bAc„ 

[0 0 8 8] ^^IC. I TOg^^ki^^-^^^ ^^ffi^/^D 

O I TO:^^-/W^iAmffiii^Jf^^UfCo 

[0 0 8 9] *^lw;^f^;^#fltUT^»^E (i^S 
/I) ^#fc. ■ 

[0 0 9 0] ±iEi:iib^v>T. mm.^--/^^p^m^jim'r 

:biXt>K^\^. M^^\^^^ . h y-^ (8 -^y.y ^30 
h) r/V^:=-^7i^ (Al q3 ) ^MM^MO , 2 nm/sec 
^ bX 3 0 finK^Ji: ^ ti:^^ mT-I^A^illjl-^ Ufc^ 

[0 0 9 1] K20/S i 02 m-^mm^ik^^^m^^ 

\Z,^^Uj^^^^\^f^^^. K20l;i^-r6S i O2 CO mo 
lit?;>5. 4. 9%T*fe»ofc:o 
[0 0 9 2] #bttfc^^E.L^^|C^^*X% 

A 1 L iaiJ<^^-r-:^-^t-^Mr>'^U7^c#'g^. mM 

[0 0 9 3] mz.^ mm^^t UX. l O 0mA/cm2 ^r, 

1 o%^^^^)ffiS^^f^±UXi/^/^Co ^ 
fc. tk6:5-^>'://i-H2 o OB^rB1Xi^S7i^^^^^b7t^o^r^ 
LX:^^0Ji^>^:7'/Hix 2 0 0 ^Pb^X 8 0 %ieJL±OJ^S 
^Irt^oXi/^fCo 50 
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[00 9 4] *iij6^t- J: . mf\.f^m^mmmhPo 

fcS^^bX. mT-^Aii^. Wj«^l:^fet:iftx.X. \\L 

mm\zi^tiox^^\znt?titirzisbxh^ t^:thn 
[0 0 9 5] <mmm2>mmmi tmm^j:mm^^^< 

fllJ?2 0 0nm(O I TO>}^— /UiiA®filii<£:Ji^^L.fCo 

[0 0 9 6] I To^*-fS.m^ntimu^. ^^mM. r 

irh>'. :3i>?y-/u^^^i/^X^^^6^^^U. mM^^ J 
"/u^^^^^)^l#±*fX^^U^Co *v^X^ ^ffi^lrUV/ 

X. Itf^^ 1 X 1 0-4pail^T^X^^iEUfCo 

[0 0 9 7] ^^v^x^ ^^^t-J:*9. T^y ^:?l-:7 3.^->|: 

^*SSO. Inm/secXl 0nm(7:>^^|;i^*UX3*^ — 
/k^Aii^?l^J*b. TPD^^^r^SO. Inm/secX 
2 Onm(^li:^i;i^«UX*-yl-^il^Jl^Jf^^UfCo 
[0 0 9 8] i^JE^^^ofc^^. N, N, N' , N' - 

-4» 4' -v^r (TPD) ^y^ (8-^y 
y y ^ h) r/w^::=:^^'A (a i qs ) /u:/u>-<!r 

0 . 2nm/sec^ UX4 OnmCO^P^fC 



h UfCo T P D : A 1 q ' 



1 (1 



Stt) X ::cD^E^i^f:i>fc^bX^uy UV^O . 5mol%F 

[0 0 9 9] ^btw. MEE^^^ofc^^. 
fD;^2.. 0) d^LX^^bVy (S.i O2 ) -%5. m_ 

oi%^i^u^ct»(D^m^\ w^mw^m^^?^m-^\Tm 

(^fl^{-^^brCo:^flI^#^ UX. ^^SMS2 5^. 

U— M nrnXmin . Ibf^JE;/: 0 . 5 Pa. SA^;^ 5 
W/cra2^UfCo rco^t. ?;]Je)lc;^/N'^/<5?;^X^A 

r : 1 0 0%^ L-X 1 0 O'^ZZVi^mX^fHt-hmm&.W^ 
m^^Aii^O. 5nraC0^^|;i^MU. S^ttXAr/O 
2 :l/l^bX100 SCCM#^^ U/^d^ hm^^W^n. 
^^iiAii^^O. 5nm(^Bim(:i^^L.;t„ 

[0 10 0] ^^(C. W&^^ofz.-^^. L i 20^5n 
niCOj?$t;i^*U. it^ttXA 1 ^2 OnmOjf:${;i^^b 

xmT-^Amffi*5J:u^*ii^jmi^^ b^^^o 

[0101] S^{w;?f^^^ihUX^^EL^^^ (iE^ 

[0102] Kgo/s i 02 m.^nm-k^^y^m^'f^^ 

m^^S/iK il^(?5 7 0%SSXfeo/Co 

[0 10 3] ^-/u^Amffis m^aA«iiFpit;imffi^ 
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[0 10 4] <mMms>:^'7y^mmti.x=i-=^>'i^ 
[0 10 5] z<om^±^M^Mmmm<omm^^^^^- 

\^m^l^X. IfF^-^l X 1 0-4pai^T^T*^^JQEUfCo »i 

mnxL i 5rm(Dm^\zLmmL'Xmmmm^ 
[0 10 6] ^hi^. mjE^^oti^-^. :^^<^y^mm 

Cl^g^U. ^-^yh\^. ®&>fb/l-t'v?!^i. (RbgO) {Z 
Ml^Xmt^^^-^^i^^ (Ge02 ) raoiyo^-g-U 

5/^;?f>^A r {;i02 ^1:1 t ^J: ^ X 0 ^^^-^i^. ^fll 
U-Mnm/min . W}i¥E:tl 0 . 5 Pa. SAm;^5W/ 

[0 10 7] i^JE^^^ofc^^. N, N, N* , N' - 
(m- t:*77 3.r^/U) -1, 1* ~t*:7a.— /I- 
-4, 4* -v^T^:/ (TPD) t. 

y y y h) (a l q3 ) i:. 

^**7:)^*jiS0. 2nm/seci: bT4 Onm(7)Jf:${C 
^^;i<h UfCo TPD : A 1 = 1 : 1 (S 

Stb) . C(7:)^l'8^i^tc^LX/w>^L-:/^0. 5moi%K 

0. lnm/secr*2 0 nmOj? ^ (C^* LX /mil^/i 
Tjfy ^;^:7ai>-^ig*3tS0. Inm/sec-e 
1 0nm(7?J^^{:i^«bX;^^~/^1^Ag^?!^^L/ho 
[0109]$^t:i. I TO®&'fbf^^$^-</:y h^fflt/^D 

c-^^^ KRv::^/-^.-/^-y ly.^mi^x^ . .mm2 o onm . 

[ 0 1 1 0] •S^IC;^f^;?^#fJhUT^jlE L^-^ (iS^^ 
if) 

[0 111] ±fE{;i:f3v>T. mm:t--/i^mxm^f&m'r 

h) r/U^:^^'A (Al q3 ) ^MMM&O. 2nm/sec 
^ LX 3 0nmcOff${:i^«U. m^^^A^il^ii ^ Ufc^ 

[0112] R b 20/G e 02 m-^wm^'^ytx^^ 

CD moltt;?!^ 2. 9%T'feo;^Co 
(0 1131 #^tlfc#^EL^^t;i^^^T% 

AIL im^-^4i-:^\z^<^r:^\^tim^. 

[0 114] ^{C^ M^^mt UX. 1 0 0mA/cm2 co 
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y'Mzit-<. 1 o%mm^^mm^'^\^±Lx\^^rco ^ 

fc. it^^>yM^2 0 o^fHlxSS/^^^MbfcOf;!^ 

bX:*:^?^-^>'>^/l-t^. 2 0 O^Pb^XS 0%l^±cr)WS 
^i^oXt^fc. 

[0 115] ;*:^ss^itcj:i9. mtifcm^^mmhti 
rzm^ti.x. mmmi tmmKm^^Am^. ^m^t 

A^^^mz. ^^m\z^tz<>x^'m\-nt?titLtchbx 

[0116] <mmm4 >mmm i ^w^o^^x. Mitm^* 
^xm(D±}^^^. m^t^u^j^ (K20) i;ift;tx. 

®&>fl:y^^i=v (L i203 ) , mti-hV (Na 

2O) , ®^{t:ir^>^>ix (CsgO) . ^>fl:;S7/^'>i^'i^ (c 

aO) . mt:^h^>^^^J>^ (SrO) , ®?>fl:/^ y i=^ 

(Bao) . mit^yhvi^j^ (Y2O3 ) , mty^-^ 

— (Hf02) , SeYbT^/l-t^^e^A (Tb203 ) *5 

20 J:t/^>fb h y 1>A (Th02 ) (Dim^t:.n2mi^±^ 

' /Co 

[0 117] 

:it'^*>x^^o 

mmx^^o 
^mmmx^^^ 

[ma] ^^~-/\-mr^m^^'r^2mmm(^^mBLm^ 
(Dmmmxh^. 

^mBLm^<Dmmmx:h^. 

1 Ste 

40 2 /l-?^Amffi 

3 m^^iAm^^ 

4 mmmu^m^^AM 

5 ^Ttii (^iiii) 
1 1 mm 

1 2 /J^— /l^^iAmffi 

1 3 m^^Amm 

1 4 7J^— /Ufii^Ji 

1 5 ^^Ji 
1 6 m^Wi^m 
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imi] 



im2] 




ims] 





[04] 




(72)^ 



:«mia5'^^:*:[S 0 *^f^-T @ 13# 1 7^ 



F^— 3K007 ABOO AB03 AB06 AB17 AB18 
BBOO BBOl BB06 CAOO CAOl 
CA02 CA04 CBOl DAOO DB03 

EBOO FAOl 

5C094 AAIO AA24 AA37 BA27 BA29 
DA13--FB01 FB02 FB15 JAOl 
JA08 JA20 



